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Abstract of JP2002008367 

PROBLEM TO BE SOLVED: To provide an 
MRAM which is capable of widening an operation 
margin by preventing the variation within a wafer 
plane of magneto-resistive element 
characteristics, prevents the degradation in the 
detecting sensivity of a reading out circuit 
rendered by the voltage drop by the resistance of 
wirings and transistors connected in series to 
magneto-resistive elements and allows high- 
speed reading out with high accuracy. 
SOLUTION: This magnetic random access 
memory consists of an X decoder to which the 
plural word lines 118 to 121 are connected, a Y 
peripheral circuit section having a Y decoder, 
power source, MOSFETs 106 to 109 and 
capacitors 1 10 to 1 13 and a cell array section 
where MOSFETs 122 to 137 and the magneto- 
resistive elements 138 to 153 are connected in 
series to unit memory cells. The voltage 
impressed to the magneto-resistive elements is 
controlled to a prescribed small value by the 
reference voltage of the X decoder and the 
prescribed drop voltage given by the threshold 
characteristic of the MOSFETs of the unit 
memory cells. The reading out of the data of the 
magneto-resistive elements is surely performed 
by the change in voltage of the capacitors 
generated by successively flow of the charges 
stored in the capacitors through the sense lines, 
the unit memory cell MOSFETs and the 
magneto-resistive elements. 
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«rE*v*l*©**fc**¥»*4l*. *»iB»**«fc 

^£«M<^7 f -**E«^5#&-fe/i', StJfS^^ 
tttt**^«*.TBl|!i««:«:EKUfc#BR"fe^*r*rL, 

5»#*R l Ett*>fl£j5 7 T ir ;* * y . ^ 
- K*Uw£W«ffi 6Xt3 -y<b, }g$:<z>ir^ 

FETi»JK«tt»^fc^i«3nj^»«*nfc*ffiEtt"fe 

ir^^^e y ic&i^t, 

lWEYJ3)i2 [!]»»«£, «JPR4:*^oimE"feV^j|S«c#C: 
LtRtt ^tlfc^Jil^MO S F E T t fcflt «?0 

X., itJlS^iJiSiRMOS FETI1 ^rO-fliSf^Et 
v;*^, ftk«<»^-*«lMfE«aJ[«c, hflSHPj&MfflEY 

-r=«— ^tc^n-fix««6sn, itjia^ijaijRMos fet 

fcWE*>^«i:o5«tt««ctt:B*lft}^*«*n6i:* 
(c, JWfE**^«*^LT«lft*ix. 
*>srOfflE*ttE«"fe^T-li, f|tjf5i?/loM$RMO S F E 
T<o-flO*H-7-3&««rE*^^«(c, teW«-7-^ffl[Ettft«: 

Six, iWE«*««C*^Fwte««I^W:«»*n. 
ME?- Kl»«cBnJDS4xSSai«EEi:lWfE-feyuaRMO tffl 
S F E TO«ffl[»f4ic J: r> $-x-btiZ>ffiJ£<D feTm.fr t 
(CctorME«SvtS*t*-iF-{cHiJD-rsSffi^»J»$ix. 

mESi^a^^asttfcaw^ffiE-fe^^iii, sntsir 

S F E TiVWEBISHStt*^***^ It 

Ml. tt*««cJ:0±^5WES*#«o«ffiRftJc 
J:ot, mEttft«tt*^ottft«4«tttt^49JBiJ$nS 

v ^ a a><b 5£ u< 6 mE « a* mm $ n 5 ^ ftif ffi 




2 

«5*ixS^«rft"r»fltE1t-fe^'C«*Six, *IE»«rfc 
f mtefatgc-trA'CD, -^Et&ir/K te*^mEEtSir 
yui:ffl*<7>'f f -^*E«-r5#SB-fe^i: UT«ffiU, fltl 
EE«*/^XVmE#S*/^fe^W*ft*^a6^fflE 

9 3 K«t7)E££v 9 A T * ir * ;* =e y . 
[1***5] TOEYJBiaSB«^#Lr»W<Offi«^, 
ifJEY^))2[Hl»95(C®«E$tl5-1r/ur V<< &RXfX^=* 
-m^M$:^lTES$ii, lMEYjHS2llIKfflK, 

tf51WEtbA»3a«*«$nsa6«i*«#«S:**., 
Offl!S-t/U7^^(7), d>fc< £fe i#£lJbofflE!7— K 
tfl£R!7- KiSi:^-r5StlE"fe v^i8l^o^^{cStj 
I5ir/U31JRMO S F E T £ mmfctfi t frhmfo 

oU*flr»«X6*WE*»*t«*«-C*U, »«ShS 
lirSrftt^tSlt^JiaEt^^y^r^-t^ 

;*^y 0 

[1***6] *«0!7— K«#«ttS*U 3ilR£nfc7 

^*^«3ffi$nfcY-r3--^«:^tpYja5aiHi!i&*^, str 

E!7 — K*l£liifElr>';***£ (c-fc/HBiRMO S 

FETfc«*»tt»^^3^ittWC*«Snfc*ttE«-fe 
&4>fc< ^ fc^U lHlEmffiE«-fe^S:r 

Hr^^^e y {c*5t^r, 

MEYJBffll3tt«H£, ««[fc*-*oinE-fe^^«l^»JES 
LTKtf biXfcm 1 7!fIS4 O^IJ51WMO SFET^f 
i^U ? m20^S^IS:<t^ffiiti*I¥S<b^fflx., ME* 
1 2 CO^IJjMS^MO S FETI1 -««^#ME« 

i««Wi(EJI l Xli* 2 ©81f s 
Zfr^X&MZti, hW-T-^MEY^a-^catyiJ 

ttllS^l^U j m2^^lj^MOSFETC0 

mEtettl»-T-fc:tt, ^S-y- hW^f-^Y^a-^fS^A 

MOSFET^ERSn, ME* 3M4 OjUStRM 
O S F ETOCg^lJjSjgSP^^jE-t 
ffJE*»«l«^Stt, IHE«i^)**i:inEJBi^yija 

JRMOS F ET^ttJBcffld^j&tJ 5 *®! CDffi^j^^, 
ftllEl 2 CO^S^r 2 O^IJ51i^MO S F E T t <D& 

**OjWE*ttEtt-fe^'?tt. StiEiryuiltRMO S F E 

ME^sas^cotettflia^tt^sn, 




(3) 
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/USKRMO S F E TX^SB^Sgt^^^fllft^ LT 
J:ot, «jE*««tt*^o«*(ft»«t1B^*iJSiJ$ix« 
[1**5 7] MEX-Ta-^iri-^oinE^— K»fc^ 

ffjm^Efiw^ttMftsnfcttwcjs^T, w-o 

gfjE-fe n/^* otfflE**Ufttt*-?-fc»G /0 

^-tr^^^e y 0 

[1**5 8] OTEflfcSSJgtftSi^a* h >*/uSI«ft«tt:* 
■^^ fc * 6 r <^ £ -r 51**5 3 7!?3£ 7 «HWna> 

[1**59] aMEctttt^^E^B^fiaa**-?*^ 

[!**5i o] fflE8 a^v*, XI*. M 

3 9 lcE*<^«»7 T ^ i?* ^ 

[0 0 0 1 ] 

-AT^ir^p^y (MR AM : Magnetic Random Acces 
s Memory) {Z.Wl'tZ)* ^ 
[0 0 0 2 ] 

£0 

[0 0 0 3 ] r.GQ£ 9 /£«OMR AMfC^f 6 ISM <t 
7fcH4#M : S5748519-§-&U ; IEEE Transa 
ction On Components Packaging and Manufacturing Te 
chnology-Part A, Vol. 170, No. 3, pp. 373-379^ tf* h 

(GMR: giant magneto-resistive) ii^^^V^Tl 
offiljLffc^ixfcMR AM®S&3d*Bfl^£nT^5 1 co 




4 

[0 0 0 4 ] IlOtMC^^MR AMEJiStt, — & 

i«^n5o mramihjkis, ^^-yrw (Siru 

^604^r/m 2 T U"f605) , (tr^=r — ^602 

&U^lj7^-^603) &{/fcfcg*2§606lCj; f? 
^ =1 — y 602 £ ?Ut* = — ^ 603 12 , r K ls*/<*60l[Z J t 

n^ti^iffi^nri/^o f i7i/^604Wi27u^6 

OGMRSWI^l^ntl^c f IT, »l 
SPJCtt, % 1 T 604^.^1^2 T U^605C0^*-O31iR 

[0 0 0 5 ] 7^H1#f : F®5640343^-(C^, h 

/I^SISi$L(TMR: tunneling magneto-resistive) 

>x&<D&&{z— ooEtgHr/L-SrE Lfc^ y r £ 

£ OMR AMlHllKtt, fffa- ^701, 702<J:3?U7 ? 3 — y 
703, 704<b h >>*/Mft-fr 

[0 0 0 6 ] 

[#!M*tf*LJ: 5ii-3«*JH] L*>U<Csft«b, _h££ L 
1 XttS 2 wft*«lcii^Tl^^t J: 5 &HJBd«* 
5o £-f\ f io«WT'll atW*«*ixfcEl»-fer^ 

EtS*^r u-f i#H8-fe^r u-Y^^gi^tt, 

AMT-ll E«-feryK^r>a:^±-C60Wi4OiS— tt^ff* 
[0007] ^fc, #i<z>tt*Mt?Wt, tt^co^UtcS 

[0 0 0 8 ] Hi-, - Wj:CMR^tr'll 
9. Lfc^ot, h^^^^^ir^ffiSt*^^ 




(4) 



5 



£fc<fe!K i«f*A&K*fcttL(sItt (ty^7y/) a* 

[0 0 0 9] £fc, %2<DQ£jk&n?Y&* Journal of Mag 
netics Society of Japan, Vol. 23, No. 1-2, pp. 55-57 [ZjS. 

(MRtfc) Wt5. :<o/^r^^{:j:!?, tm 

i N f:MR AMt'll iffiSAftK^UUE§IK (ty^7V 

[ 0 0 1 0 ] Sfc* Journal of Magnet ismand Magnetic 
Materials Vol. 198-199, pp. L64-L66& if "W*^ htlX 

fcfcfe-*-, ff^fctiL[°]&& (ty^7yy) (0«tm&&<7> 
tf, hV^/<!) r(7>««S:BSJh-rs^i:^i?#SMR 

am in r <b(c£>5 e 

[0012] 

•ty^i^^l^fi^^ffix., WES* 
[0 0 13] a«<?5!7— K«*«*«S 




e 

iS7^^7^t^^ty icjot^r, ftjtaYj^iaiHiss 

?iJSiKMOSFET££*^K£&ra;t, #JE?iJ51iRM 
OSFETI1 «0«8 J ?-^ffiE-fe>'^*l^, 

^i«jW[E«a»w, hjH-r-^TOEYTra-y^-tn-e 

;h,«JBK£*U l»E?Ji«MO S F E T ^ Wffi-fe i 

*:frLT«Jfi£iv ^fr^offiEmttEtft-fe^^tt, fflE 
t/HRMOSFETO- ttlliS^^StJE-fe ^^^(C, fttl 

we s?- K»ic««**t, ffiEiaaafcttw^^iaww^ 

•ir/Hg&MO S F E T GQ^ffi^ttlcJ; 19 bnSfS 
©P»T«ffii:«cJ:ormE«*»«:*-T-tiHliD-*-S«ffi 
jWHWSIx, (WE»*#««c»a**tfc««f3ft«1»E'fe>' 
itjEir/uiltRMOS FET^^E^^St^^- 

wiffSikiaot, «rE«*»«t*-T-o**«»tt* 

[ooi4]«ll:^TIl ftiEY^a^ytc, P 
5 2 * GDfitjEi? > ;* M #>ib 5£ V 5 ME W * iW a**fic 

y^ilc f iif ixggg ^ ii ^tMEftt/ut-i 
fifcSix, (WEa-Srft-rmttEttlt-feyKO, -*#Etftlr 
M*^fflEE«^^i:ffi*co^— ^*Etet-TS#B8 
LT«flBU (WEEttHr^XWmE^BH-fe^^fe 

©H*flr*o*^(WE*»*t*#Jft-t**a, 

[0015] *»9Jfc*3^TWc, ftUEYjS]i2tHJS& 

n, ^eym)^[h3ss^{c, ^^^xwrE-fe^r^-fasow 
isi^sinE*>^i»^fe»w5mEaA«A s »i»**t* 

^g)if^i^^:^^^> *^omrE-fc^T u-f<z>, 

£ t> l#EA-b<rciWE!7- K«£K!7- KH^Sftt-rsm 

E-fev^j|6^(7>4^^^(-fflE-t/^atRMO S F E T^l 

ttL%<D±/isT «»cRtffcmrE#Hl-fe^i:«>tH* 
«*«>i83a«iTOES6»«l«*«'C«kffl, tfti^ns«j«i: 

[0016] 1g^:co7- K«^«1K$ 

lct;ua«MO S F E T 4: fc^acW«c««t 
^nfc*ffiE«^^^ . ^>^<^^tL, t5EME 




(5) 



7 



^ 1 75 S« 4 <7>yiJ»«MO SFET^Sl Xtf » 2 <D^ 
SJRMOSFETI3, — ft|4B^36*ffiia«aR{C»«t*jh-, 

Efff 1 ^U^m 2 O^J^ltRMO S F E T ^TWEtettOaSm- 

*i*t«fc:»fM- 3 &tffs 4 go^jesirmo sfet^ 

EKSft, «rlBJS3Jtt/Jll4 O^lJaStRMO S FETOg 
miSSElOSft^WJESBl^lJaSJRMOSFET 

£ mKft 2 o^ijaiiRMo s f e t t <DWtMMfi-hmxjz> 
%z<o\st>mt\z.mtt$*i* #*<0ffiE»ttE*-*/i'*T? 

13, mia*^31RMOSFET(^ — ttflift^^ffirlB-fe^^ 

hasH^ftjE?- K»«c*«5*n, BUE«*a*t*-?-o ^ 

BE^WJE-fe^SlRMO S F E T cof^ffi £ «9 4ib 

mE»*¥*fc*ss*tfc«*a« 

StJfEir^^i^. ffiE-fe^aRMO S F E TXtflfflEfl&« 

1fitc*5t>T, H-^WjE-fer^^iB^att^ix^^offi 
E«»«ttW-T-^»nS«*^ffl*U<*SJ:5i-, JW 
E*jE*«(cJ;oT*-«r«>(nE!7— Ki^ttt^iiES 

[0018] 

C0!7— K*Sll8— 121;dS®jigc£ft£ X^=i — y £ , Yf=» 
-y^ii:MO S F E T 106—109 t >^>-^ 110—1 40 
13 SrftS YJ5l22(5IK»t , MI2tt-fe/HCMOS F 
E T 122-137 £fl£^J&£t?£T-138- 153 £^fi?U{^j^£ 

MlBft-t;KOMOS FETO»ll»ttia D^x.bn 

^^f^o^Tms £ tc £ o ra£&«ffi*^u:epao-r 

fc««J&S-fc MMt/L'MOSFETMK 



^12 0 0 2-8 3 6 7 

8 

[0019] 

[SMSff'J] ±ELfc*»WOJ8*©*««coir^T* fe^ 
»«!l:«flt'<< > *»«o*»«l:o^TBI«:#I 

[0020] cxikMi] *r, w^osi^wi 

i:S5MRAM(:o^r, HiSr#SLtRSt5. 0 
5o Bl 1 — #'J£ It 4 X 4 hCOMR A 

[0 0 2 1 ] Hi tc^-TJ; 5(C *HMJOMRAM 
12, Y^a— ^101*:$ipYS53lHlKl02, Xf^- ^10 
3, *5J;(X ir/ur u-r I04a> £ft£ 0 yJS)i2[eJ&&i 
0212, Y^^^^ioi^ , h^Y-r^ — ^10UC*tt 

£ft£:MO S h 9 Vv^^l06 — 109. :©MOSh7> 

v>^^io6-io9(c^^n^m^io5, >r«^*»*n 

fc^V^^iMlO— U3T«jS;£ftT^5o MO S h^V 
^^^106—109^ =* >-7^^iMl0- 113tt^ft-€fftSlM£ 

110- 113(^®tt^^ffi-r5fc^Offi*^154- 157*5 XXI 

t/uru^f I04co-ir >-^^ii4- LL7d*-£ix-enfflK$*i 

ri^o K^ii8-i2U2, *rft^ft, Xf^ 

~^103{Cg^£ftT^6 o 

[0 0 2 2 ] -fe/UT U>T 104tt, MOS h^^v>^^122 
-137 £ «*Ugtt*- : f-138--153 £ ft 5 m*fcE«-fr 
/K ^J:^, tV^ilH- 117, !7— Ki8Ril8~121^C« 

tftZtiZo c^^ffiEttt-fe/ni-tix-en, ty^iiH 

-117^ !7— K^U8-121^>S!^(Cffie^ixSo mttfE 
**/UO«»«tt*^138--163^-«Ht***n, ^ 
I^MOS h 7 isisX? 122— 1370 — ^(D^H^i^^i 

- K^ii8-i2i^iR^nr^5o 

[0 0 2 3 ] ia!LfcMRAMliISS^«^^jc*>S^ 
£{CJ3, MOS h ^^^^106 — 10912^-Vt^^tCfto 

t*3 9, 3 v-r^iMio— n3tt5te«$n, ^f^co^^m 

ffi (v D0 ) (cft^o ^fc, -fe >^i^ii4- ii7$r^Vur, 
ffilt-t^OMO Sh7 V^/^^122— 137{C>b V D0 ^A^ 
^il5 0 MOS h 7 V 122 — 137J2, -t/KT^ilR^ 

[0024] ::r\ ^©$15^^138—153(^31^0$ tt 

8-l21^r^fe LTMO S h 7Vv>^^122— 137(7>y— h 
(CA^$tl^>Smmffi (Vref) ^, MOSF7>^ 
^122~137CO(Wffi»f4T-ft^feix5— ^C0|ftT«ffi (V 
drp) (C X V ^r^^iX, MO S h 7 ^ 122 — 137(75 

A^tll^miE, "Tft^^ir ^^i^ll4-117comjE 

(V D ) ^S»bTt>W*tBfl<0«BE (Vs) ttJClbUft 
l\ :^)Vs, Vref, Vdrp(CJ2, l^Tc^^i^^^c 0 ^ 
ofc*i>, aR^tifcEtg-iryK^^^tSSt^tc^jg^ft 



(©) 



2002-8367 



{£ ^ ® jE V s # EP * 0 £ *X £ 0 
10 0 2 5 ] 

Vs=Vref-Vdrp (fct'L, V D >Vs) • • ■ (l) 
[0 0 2 6] #CtC, W*.tfa««tt:*^143«C«»$iX 

-S^&fBtSir^COMO Sh7 * 126 — 12936* si" 

teO, *JIRl05, MOS h7V^^107, irV^j^U 
5, MOS h^^v>^^127, ^^16*1*^143^ ««6^ 

«[«sst5R j ?'i42, 144, i45«ct>ia*«c:«atd**n« 

[0 0 2 7 ] 2ff gCDF— K*119<Z>3^U:|«^T* Y 

yioiood^ib^ff J: 19 2^ijg coir v^^ii5^ 
iltR^ix-So MOSh7^^i07iit7i 

«JBEtt{6T"r*a*, 1430m«OtHffi (V 

s) WtfluSLfcJ: (1) -csestfttf ^5f:fe, £ 

[0028] 1 0*Pflf(7)3yf>tnilc4 

C<5«flE*>B#IB3Effcv D (t) IS, MtEv D0 , 
T'^iMllco^SrC, «*»a*-T-143«c8enS«8IE I 
s, *««tt*^1430M«<Z>«ffiVs, MOS 

[0 0 2 9 ] 



Vd(£) 



cJ 



Vs 

Vw>-— / (2) 

CR v J 



10 



20 



30 



I 0 0 3 0 ] 5C(2)(c^bfcct 5 ^>-rviMii(c 

o*fls»3ft«»*«. ««»a*^i433ft<w» 

IBiaEifctt/hS < . K#«c«*«tt*^l43#ffi«tttt* 

tt*#^ 0 tot, ^S-^Pfl/gi^fC, ^r^^Vif 4<? 
S^£tc£oT, «ft«tt* J f-1430?«tt*ttt"*-ft*>'fe 
[0 0 3 1 ] #|£Sfc#'JC7}MR AM0E&T- 

is, ««»«*-T-i43«cBiaDsn*«flEWca u) t-#*. 

^ViMlloftUfltcj; t? , til *i»i55l£ S 



10 



Wic, ««««t*-r-i43^a[W(cottd«ixfc«*»«:3&« 

«««ffi*^l43<D«j*16«ttt: (MR 
it) m^#<6^l N i^ifeoTt>, ^(2)C0=r 

[0 0 3 2 ] *SIIW^MRAM(OR^BlitS 
IS, 3yfytuo-U3^StC, flSSctffttt*^ 

i38-i53om^;g*T:fs, a^ftttswwHijo-r 

So 3>'T f >'f-110'-ll3^)SsmiS^«S#M c t 3 {CfT 

[0 0 3 3 ] Mlc, bfcJ: 5 fc, ***««)MRA 

JgtftS^f-142, 144, 145lCfcM#tC««***n*fc», 
MOS h 7 ^^^^107^^^^, MOS h7y^^l 
06, 108, 109t^-^(C-TSi:, E£JcU&£t9^142, 144, 
i45fcIB»$nfcflMR*, *tl?tl* ffi^/^154, 156, 1 

<5 o 

[0 0 3 4 ] fc*3, ±»Lfc^— ^R^ffll^^—*^ 
^r*IS, MOS h 7 Vv>^^127^^-V|C/^o/c^{CM 
OS b'T^isXflQl*:*? t LtV^^, #*91WcJfc: 

7^^^^yft6Jfiffli*c4ott)S<, * 

Sfcfi&JT-tt. ^^^iHlO— il3£Rtf T^£2*, JBUafea 
^Vif-SrRtt-f* -fer >-^*6ll4~ll70KlftSfiS:*Jffi 

[0 0 3 5 ] [JS««2] *&9\<D%2<nnifcm 
C#5MR AMICO^T, 0 2 ?r#.iLtKSt5c B 
2IS, »2 (7>|gJS0iJOMRAM<7>«fi8S:^"t"lHlK0't 6 *> 

So &*5, *HJ£#JIS, a*W«c«tJHIBU*:jBl<0*Jfi 

m^ri s a*, r^— co 17 — K«(c«jffi$n, a> 

[0 0 3 6 ] g)2$:#9aL.T, *»'JOMRAMCo 
"^IS^-f{g:Sgi«^<c^S «fc -€rn^:ixco««lg:tt 

r-^s^tc, ^*>b corset 9^^-$: jests et^ic-r 
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-^fflAiit^Sp noiaiss-ctt, 2o<D*£ttfBt&ir 

fcMRAM@^r*il 4 X 2 = 8 t'jx HOfliaSrlStSL 
[0 0 3 7 ] d 2 tC;^ S 1 M**LfcS& 1 <»% 

U^*»**S«254tc*3K$n, =»v^Vimo<k2in;L 

tC, ^ V^>^212£213fc:££S«ffiO»;i, 2tt*ttfl 
^255T-^m^iX-5o X^3 — ^203, ±/UT W204 
^1(^X^3—^103, -tr/UT u-f 104£ P^gq[h]S& 

[0 0 3 8 ] «;Ltf*jMft«*-?-242, 243(C^^p 

£t3i^-242te, ir/uT U-Y^ 2ff 1?U, «ft*g;*i:*^243 
«t/U7l/>f(7)2ff2?J{cttfitrv^o i2C#>fC, X 

co i7— K«2i9ii««*nrt^s*ffiia«-t^oMos 

h^V^^^226—229d^V{C&6o MOS 
h 7 V v?JX ^226-2290^ffi4#ttr**^> bn^Vs^l 
$v!S«t* J f'242~245{cBljD$nSo Lfc*ot, MM20 
5. MOS h^Vv>^^206, i? V^ijgl214, MOS 
^v>J**226, m^fe^L^^242^, *fc 
mm?.. MOS h 7>-v^^207, ir>^^21 

5, MOS b9^isX?227, ^^1S^t^^-243(7)S^T* 
hW.ffitmtlZ>o ^C0P#, Wl — C057— K»2 19K«S££ 
;h,T^5fl£&«£t3g^244, 2451c t> Ptt(C«ftattt*lS 

[0 0 3 9 ] 2ff@0!7— K*2190S1R^JB51^T, Y 

2?IJg(D-fe>'^j|6215^StR*ixSo MO 
S h ^ ^v^^206, 207(^^-^^^ >9 , l^JBGOi?^^ 
^214 t 2 ?U 3 O-fe ^^jtS215«tt«205^ b§) 9 Bt * tl 

3 VT^imo, 2iucft«£nfcttW&ifeffl;L,fr 
sft*b, **»tt*-r-242, 243jcttm«E^«eno<jits 0 

[0 0 4 0 ] Z(Df£%z, 3yfyf210, 2lHl4i:6i 
ff, MOS h7Vv?^^226, 227COA^«^ 

Sffil^&T-r^^, MOS h7y^^226, 227(Offi^f 
(BOOSffi, i-<Ch>*>. flS^Sfii3B^242, 243(CfP^D^n 
6«EE(Vs)ttma? bfcJ: 5 tc^: (l) 
?t#>, ^(b-T 6 £ < -^C^f:n6o t 
B#ffl«03 ^^210, 2lHc£ CS«ffiOWIB«^tV 
D<t)IS, ^(2)(C^Lfcil9T-#>So 

[0 0 4 1 ] ::r-. 5^(2 Hc^ LfcJ: 5 ic, 3 

-^210, 2lUc^C5«EE^B#«IS J fki*, B£^te*t9£T-24 



(7) 
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2, 2430j&5t^i; 9 feS^- 
ffr" 1" T-£>££#{cte, 58i«»«tlR-7-242^a51g:*t 

ttffi, a>o, a^«st*^243^ffi:ig«:tti»r-*>5^-r 

5^ ^ >"7 f >'*210O«ffi(£T«t r> =» >"x^if211(7>m 
a<STOli*M«fls#*#t\ RttfcRtt?*-***" 0" 
T-£>S£#(ciS, «««tt**242#tt«lteR», 
o, «««a*-T-2433&*i«5att*ttti:ft 5, 3 >i^2 
lOcomEEteT^ 9 =>"9 f >'*2lloaffii6:T^«PBBS^ 

70 [0 0 4 2] *>5 — 3£B*HgiB«M. 3>-7 :? >'^210i: 

3>-7 :f >'if2ii(7>mjE(D^^^®}ti^254r^j^b, 

£>£ t WHftiffiSOaV^^i^lOi: 3V^>- 
i^2iiommo^v 0 uT(t )Mc%(2)^&, 
[0 0 4 3] 

[0 0 4 4 ] 5. ^r.T-R L . RhI** 

St) t-£>£o ^;(3){c*5^rff«j*.tf, 3V7= ? >ifco^s 

C^rlpF, MOS h 5 ^ OtB^{fiO<7>®ffV s 5:250m 

V. «*«a*-T-d*(S«tt:ttJII«>RL*rlOkQ, i^S*t« 
»<z>WOR H «:i2kQi:**«c:3Sa^rtBft«[*:iE3&L, ^ 
>T f >'^210, 211<7>;&mP#P^2:24nsec£l-£ ^ , fE^v^ 
— $<O n 1" , " 0" CJ^CT, V 0 UT(23nsec) ^ IT 
±100mVCOtH^^#bix5C i^toSo K^^^^f* 

30 JdMIZ (^ffi^jE) l^lOOmV^ST^^ , ^<7>±100roV(7) 

[0 0 4 5 ] nC0j:p(C, ^WJ^MRAM0^r' 

[0 0 4 6 ] mtBLfcmi 0^^^'J^^#{c, S£ 

ftS*t* J ?-242, 243«cBUUD$nS«ffitt, h 

^ ^^vffiSt^^242, 243^:*»-r6«ffi*>S^ 

3^ffl*6 0 — ^, 3 2iico^(cJ: 9 , * 

fbtftli! (^ffiti) 254(cA*StbS«ffitt+»*Sff 

ia?Utco*3&^ix^iBjftlSet, MOS h7^^oSR 

50 ^(DM-^fefcrn, isxrj. 3 v^^ifco^mtc^-r^^ 




13 



[0 0 4 7 ] £fc, K^aUiSftli, nyfyf^fi 

c, «»««:*^<o«5c«Stt:ffl[, *5J:tf. W^IStft*^ 
jk jnws tt««nM-T-244 , 245 \z h mm (cm 

MO S b5Zsi?X*2Q6. 207^:1^^ 

s^t^^244, 245jcia»$nyi:fli«fc«»tt«« 

«) 257j6»feHI«H£afcfT LtK^tl^tH^o d 

ic^s < -r sc. waoafeyijK*aL 

«: fro*: altera:* ^^ffi 
cD#j^£i« < -T 6 r £ &T~$ So 

[0 0 4 8 ] &d3, ±»Ltf-^«^fcBL(7)v"-^y 
^li-Wt?*)!!), MO S h 7^^^^ sr7~f&M 

[0 0 4 9] [jM6«3]*fc, **BWj|3^1« 
l:^5MR AMlCOl^T, H3S:#BLtSKt5. H 
3i3, JB 3 <7>|ft8E0fltf>MR AM<7)«J&£^-r [hISSI!^*? 
So <t*5, *3MS«tt, S*W^f4)WIBUfc*2<Z>|6JIS 

[0 0 5 0 ] 13 £ , *SWJ^)MRAM[h] 

Yf*a— ^30lS:^tfYj?)i2ts]&302, f l^)Xf 
— ^303, % 1 (D-fe/U7 W304, *5«fcU*, fflfB^Yji} 

f&£i%z>o Yj?i7aiHiK302tt, bi i mjgiaiHj&io2£fiMH 
ufciaiiswfig^jfcori/^^, y^3— ^ioi£ m^<?> 

£fc, YjS5a(HlK302li, Ht&itM*330~333*=rLr^ 

* a*, h 2 (o^aiti^M^254, 255irtta*tJ, tti? 
[0051] tn^n^/i/7U'^i^{H, 4>ft< £ 

15{Cg^|g^:318'-321<hMO S h 7 V * f>* h £ 
7— Ki^316{Cgmfe^t322— 325^MO S h =7 ^iy^^ 
1, m 2 GO X 7^ — ^303, 305{C$g£-f6{f -*§-l2g*£m 
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[0 0 5 2] f'ltll ^1 OirA-T U"f304GOi? ^^i^3 
08 £ 7- K«317^«fifc$nfc««lg«:5R-7-327i:MO S 

it^lCtf:, ^2 0^/UT U^306COi? ^^^312^17— K 
i»316t£*tt£ftfca^«ffi323£MOS h7^^^ 

bM!&£ftzmm-tesi'frh<Dm-%*&mm*$rb u mi 

^cfcU 1 ^ 2 OJW'J^MR AMlHl»^ra«OJB3ffiS:ffll^ 
T, *B«*B*331«r^^TW*S:#S. CO 
I*, P]-<7>17- K^317lC^£;ftT^£^S^^3 
70 26, 328, 329£MOS h =7 1/ is* # A> b*Sj£ £ *l£ lEt£ 
*/M£lB«SftfcflMRfc. ^«Jtf *I£§330, 332, 333* 
ffll^T, SSM&«t322, 324, 325£MOS h7^^^ 

* ixS Smir /H&>o Oft * t tfcts-r s - £ 

[0 0 5 3] m 1 O-fe/UT U-f 304OS7 — K*fc315 

JC»fiiSiXfcS2pffi*t318~32l^MOS h7^^)5» 
f)i*SilSS?t/H4, g2M/l/7 U-Y306{Clfig 
Sixfc«SvS*t5R^i:MOS h7V^^A^i)S$n 

ztf [0 0 5 4 ] C(50J:5(C, ^^l^JWMRAMCO^^ 

p ir ;* « b o # {z.tt-f Z> la) S§SjfF o^^tt Ip] -b * ^ 
[0 0 5 5 ] *fc, WIELfcJSiXVjBz^SglSOTirra 

[0 0 5 6 ] ^fc, K^tbUiSfttt, =i Vv^^O^S 

[0 0 5 7 ] Ji^Lfc^-^^tilLCOv'— >5r> 

^1^: — CTT*^)^ , MO S h 7 ^v^^^fc^-f s/^-TSJig 

5(? [0058] tmmmAi efetc **»<ojS4oM« 
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4 13, %A (7)|IW"J(7)MR AMO^^^r^-f (HlSSdlT-^ 
5o #3MS0iJI3, S*ftlcl3lttJieLfcm2 0^fc 

[0 0 5 9] 14 (C^-T ct 5 ^HW'J^MRAM 
13, Y^a— ^40l££tfYJS22lEl&402£, a*ft"§-^ 
SiMLE-efcS XX 3—^403, *5«fctf, -fc/ur l"f 404 

d*bfl|j«*ns. ::Tftisn5xf3- ^403£-tr 

/UTW404I3. -tix-Pix, H l oxx^ — ^103 fc-fcyu 

T 1<M£H* 0<>tf>T-*>S. Y^^— ^401^: 

X^^-^403CO®J^^-Y S V^I3, S^a^ h 

n — ^405 let 0ffl»£*L5o YJ3)32IeJB&402I3, Yx^ 

— ^40l£, V— ^Yr=«- ^OUC^M^ixfcMO S 
h ^407—410, C <7>MO S h 7 ^407—4 

UJ*3ft*»«*il, *3a^iC««|Ctffif5 2»(7)MOS 
h ^ r^v^J^ ^415 ^416. 33<fctf, 417^418, ^ffijd^ift 
^fc^Vx^lMn-414, *5 ctV, ffi^^r^tti"t-6|S 
*jtt*H8441, 442T*fi8$ixTt^5o 

[0 0 6 0] MRAM@B**4^:Rtt(C*>£ £#Ki3, 
MOS h 7 >v ; ^^407~410l3^-^tt^(C/^oT*5 «9 , 
a^xViMil — 41413, J5«$tl, ffiJEntymME-iV 
D0)i-^^>o C<7)0$, MOS h7>V ? ^^415, 41 

7^yt^mx\ cnb^imffiiMSMo s h 

^>v^^416, 41813:* 7 4oT^5. Lfc2*o 

T\ MOS h^^v ; ^^415, 417&?M_.T S 3 V^V^ 
411, 4i3£«Jlft£iXT^£1r>';*<Sl4l9, 420^^f^<7>^] 
iMEVoot^So MOS h 7 433—44013. i? 

[0 0 6 1 ] Crt% **««t*-?-425— 432«caiJD*iX 
6m£E(Vs)l3, X a - ^403^ <b*£U 7— K»42 
l-424^g^ LTMO S h 7 ^433— 440 CO h 

33— 440COHffi4#tt^«:^btlS — S^»T«ffi(Vdrp) 
{CI J: t) $r^£ix, MO S h^Vv ; ^^425~432COA^W 
O^EE, -r^^^-t-^^^419, 420(^mffi(V D )^^S5 

[0 0 6 2 ] M*.tf , ^feK^427(C*£^£n*LX 

— *£tt*fcil"#-»-&{CI3, X-ra— ^403^feS2Pttffi 
VrefCOff U MO S h 7>v ; ^^435^tV{: 
-T^o ^2^406. MOS h^Vv^^407, M 
OSh7 ^4 15, -fe >"^^419. MO S h 7 
^435, ««}g:*t* J F-427^:iior«j!e^i?eixS. 

CD&S, Xx — y403*>>b<7)ff ^\ZX 9 . H— 0!7 — K 
i422(Ct^^ntV^MO Sh7 >^^^436t)^->-(C 
fcoT*3t>. wC0*£*, «ft««l»-T-428«Ct««^«E 
ix5 0 
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[0 0 6 3] MO Sh7 >^*^435, 4360SBfflWt*«C 
£9, ««»*t* J ?-427, 428iCfn^JD^ix5mffi3, — 56 
*>{B;«ffiVslC:«*S$iX, fl&««ffi*-?-427, 428{CI3, 

^n^ ? nvs*5<to J #^isSi:9R^427, wwmKfefr 

401<O#> b <7>fg J; 9 , MOS ^^^^^^407^3^1-7 
a^^^lUc^ftSnfcaSFSrJkftUtt^ 

^^-rv^iuc^csmaE^ (2) ^(c^or{& 

[0 0 6 4 ] — 5£P#fHilSifl«U:, — MO Sh7 

V^^^435^^-^(C «&1gtt*^427£i§oTjffin 

T, tf£^}g;£t3f^-427lc" 0" ^7tl3" 1" Z&m^r- 

^tirs^^\ *>siM3, — #»ft*IH«tlB«w« 

^O^, MOS h 7>"?X?nb&*7* MOS h 
^^v>^^416^-><t L, ^(^MOS h7y^^435$: 
ty^f^<h, 4^13, ttjR406, MOS h7^i?4 
08, MOS h^>v>^^416, >^$I419, MOS 
^ Vv>^^435, «^«tt*^4270&ii&^«ffia*iffift5 0 
&t£, MOS h^>v ; ^^408$:^-7 r ^"t-5^, = ^x 

>+4i2«c*«*nfc««r**«uft3&*b, flfcsssst* 

■?-427{Cl3«i«3S^«Eno<5WSo «ft«$iS? 
-7-427 60#S«1fi«CJCSi:T, 3>'T f >'*412^^i:S«ffi 
l3ffi:T"r6o 

[0 0 6 5 ] WU^> — jeWWSifi^t-, MO S h7^ 
^^435^r^-^<!r U ^S$t^ J ?-427^ii'9^nr^fc 

m^^ih^, 3>-^>'^411<J:^>'v :? >'^412(7)mjK^^ 

K»«i««S44i*:ffl^r*tH-rs. M(c at«««A:» 

W* + mtt*A*fe***l«^JB!i"-i:«-J:9. mr am 

[0 0 6 6 ] ^1(7DJ:5(-, *Il^JOMRAMii, 
^ [0 0 6 7 ] ^/c, miBUfcJBl7iSJB3«)j«*«4:ra 

5^ [0 0 6 8 ] £fc, B?^fctiUaigf3. ^ V^V^co^S 
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[0 0 6 9 ] ft£>, ±i^U^^-^^^ffi Lcov— y V 
[0 0 7 0 ] [3£Jfc#'j5] &tC, *»M^«5 0*Jt« 
T, IE*ftR*Ub*rfif 5 p-coirV^^^ 

tct>, -t ^*i*fc«ns«»a*#L< & t> , ^^^^^ 

*!7- Kj»(c»-TS*iEimK^, *<Z>*jEia»*:*]tBl"t- 
5l°]&«:Rtf, ^-tai^ir/u^:«j*-r6MO S 

[0 0 7 1 ] ^M'l^MRAMtn]^^, H — coirv^ 

miz&mz fttzufe± M*m-<n = ^T^y- tr 

R^ttl"#*^«>«c, E*t^S:i«t5MOS h7>^ 
^518-533, ^^S^t^ J ?-534~5490m^4#^^^-T- 
fcSI^^^iS. L^Uft3&*b*B»«>EIK^W:, © 
«(S««feo*ft4f^ J: 9*-7-»tt«c»*S:*U:, ®S& 

«t, i5(C/TtJ: 5 MjEWJ»lHl»50Si:*|iEliIK5l4 
[ 0 0 7 2 ] H 5 <D\Bimx-n, WlEMY^e— KfcRtf , 

tt^ix/t^a^sa^-f-^atiisma^if u< ft 5 «t 5 

tf, ir >>;*jgl507T-f3, flS«1&St3R-?-519, 523. 527, 53 
K^5 10~5 13 CD^f£ £: ISf 6 o 

[0 0 7 3 ] "f-ftfc*,, «««St*^F-5390lg:*t^** 
t^i*(Ctt, *SlE[El8&515£/fl^T 9— KH51lO«tt, 
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SL, «»«R*^543{cSSiEftaiJE^j«nS<fc 
OSh 7 Vv?^^527CT>y— h®i£2:$:£>5o 
[0 0 7 4 ] MR AMElKjtfJEiE^E— KT»^LT^5 
^#<7>W*l5lK502JciSlfeixSfS#i:^;(2)<DKI«^b 

»514-517^M^S:tT5S*^*«>bixSo I^iiElHl 
8&514-517I3, MjE»]»IsIi»505{C £ 9 **>KlfM**l» 

[0 0 7 5] ftC, !7 — KSH^)^ l^MR AMIhJ&S 

ftS-fe>-^ift«-«3BK*ixfc|a«"fe/Hi, Hft^^v 
*&fll^TK^ffi£n5;fc:£>, *«S^MRAMI4I7- 

[0 0 7 6 ] (D J: 5 , ^SSSS^J-ett, #**>!7— H 

**fc«:E[2!]i&514--517S:Rtf , MlE*i»[HlSS505(C «t 19 

^T-#5o ft&> ^SMfeGflt 8 !*, SBi <D3Mfc#J<z>!7— K 

JB2 7iSJB4O|81S«t?*bfcIfiI»<0!7— K»Ki» 
LT*tEIBK-«ffi«»PEIIR«rRtffc»'&<>, l^«ft$ 

[0 0 7 7 ] 

[»«©»*] EUiR9!LfcJ:5«c, ttPlOMRAM 
[0 0 7 8 ] &&W<nn i 4»Jc, h >*/ism 

-/KWft^WSKr+^^-r-^Sr^ffi-rsci:^ 

[0079] fr&m<om2<D%}%:\$. m&&mm*£m. 

M^oft^nfciEUft ^co**Sgtd^#i>, ^5v^ 

^ft^^tii ItE^i 5:i^r^5i:^UK^ 
50 Z> 0 
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[0 0 8 0 ] MR AM® 

£1^5 -ir*e*)5o *MR AMSSS^tt, H — CO 

[0 0 8 2 ] £fc, *i^wf5 0aiii> a»ft#HR 

[(Ell] *«W«>JSl ©*1S»JIC«5MR AM<Z>«J*£ 

[0 2] 2 OHM'|IC#5MR AM(7)«SiSr 

[B3] *«WOJK3 0*16««C«5MRAM<D*fiJtft 

[§4] *«KOjS4<D*«£«(C«5MRAM«>«fiJi*: 

[H5] *«SO*5©*ll[«l:«5MRAMO*«t 

[H6] JRi«>tS*W«c«SMRAMO*atSr^-f|HiB 

[H7] 1 (Ott*Wt«5MR AMOifittiptliS 
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[»# cornet] 

101, 201, 301, 401, 501 Y"r=3~-¥ 

102, 202, 302, 402 Y^)i22 tH5& 

103, 203, 403, 503 X^^ — V 

104, 204, 404 ir/UT 

105, 205, 406, 504 ttK 

106—109, 206—209, 407—410 MO S b^f&Xf 
110—113, 210—213, 411 — 414 ^V^^if 
70 114—117, 214—217, 307 — 314, 419, 420, 506—509 

118—121, 218—221, 315—317, 421—424, 510—513 

122—137, 222—237, 433—440, 518—533 MO S h 7 

138—153, 238—253, 326—329, 425 — 432, 534—549 

154—157, 256, 257 fcttfjfll 
254, 255, 330—333, 441, 442 ^ffc^I^ 
20 303 flOXf 

304 f lOt/uri/^ 

305 ® 2 ^Xf^-y 

306 f 2<7)t;U7l/-f 
318—325 g*SS£t 

405 ^>f^/a>hD-7 
415—418 MO Shy 
502 mt!\E\& 
505 MiE*J»lsIK 
514—517 UtiEEIK 
30 601 T K^/<^ 
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